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Background
• Impact of air-gun emissions on fish
• Two large scaled experiments in Norwegian 
waters
– Nordkappbanken 1992 
– Vesterålen 2010
Dimensions of an Seismic Towing 
Configuration
©We ste rnG eco
Seismic investigations in 
Norwegian waters in 2009
• Number of investigations: 48
• Boat kilometer: 125 523 km
• Line kilometer: 1 223 909 km
• 3D seismikk: 25 073 km2
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Two large scaled experiments 
in Norwegian waters
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The Vesterålen 
experiment  in 2009 
(Løkkeborg et al, 2010)
Summary of the 
”Nordkappbank” experiment
Courtesy Svein Løkkeborg
Across the experimental area, 40 nautical miles
Courtesy Svein Løkkeborg
Summary of the
”Nordkappbank” experiment
Summary of the ”Vesterålen” 
experiment
Courtesy Svein Løkkeborg
• The details will be presented in The effects of Noise on Aquatic life, 
Cork, Ireland, 15th 20th 2010
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Gillnet Longline
Black halibut (Reinhardtius hippoglossoides)
What is different?
• The results from the two investigations 
are different
– What are potential causes?
• Focus on the stimuli
– Simple area statistics
– Distance distributions
– Estimated noise exposure
• Other differences are not treated here
The difference between the 
exposures – the simple picture
Vesterålen Nordkappbanken
Duration 38 days 4 days
Shots 160k 27k
Shooting Area 370 nmi2 30 nmi2
Shots pr duration 4350 days-1 6739 days-1
Shots pr area 446 nmi-2 900 nmi-2
Shots pr area pr duration 12 days-1nmi-2 225 days-1nmi-2
The difference between the 
exposures – the simple picture
Vesterålen Nordkappbanken
Duration 38 days 4 days
Shots 160k 27k
Shooting Area 370 nmi2 30 nmi2
Shots pr duration 4350 days-1 6739 days-1
Shots pr area 446 nmi-2 900 nmi-2
Shots pr area pr duration 12 days-1nmi-2 225 days-1nmi-2
Configuration 34 active guns 18 active guns
Pressure 13 784 kPa 13 784 kPa
Total active volume 57 000 cm3 82 132 cm3
The air gun positions and point 
of interest
10 nmi
Distance distribution from 
point of interest to air gun
Noise measurements -
Vesterålen
Bottom moored hydrophone rig
Floating hydrophone
array (3 hydrophones)
Courtesy Jan Tore Øvredal
The details will be presented in The effects of 
Noise on Aquatic life, Cork, Ireland, 15th 20th 
2010
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Noise measurements -
Vesterålen• Close to 
cylindrical 
spreading 
(slopes = 
.93, 1.00, 1.00)
• Extrapolated 
EFSL~160dB 
(intersect= 
163,161,157)
Daily Sound Exposure Levels
• Summing the exposures for each air-
gun emission, assuming:
– Cylindrical spreading
– No absorbtion
Daily Sound Exposure Levels
Sound Exposure Level (SEL)
Contribution of energy as a 
function of distance
Contribution of energy as a 
function of distance 
(cylindrical spreding)
Discussion
• Total exposure over a long time do not 
explain a lot
• Needs improved sound scattering 
models  - In progress
• Maybe a simple approach tells more 
than the detailed one?
